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29 
31 
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Input Set : A:\4605.003 sequence listing.txt 
Output Set: N:\CRF4\11212002\I842484A.raw 

<110> APPLICANT: DEANGELIS, PAUL L. 

<120> TITLE OF INVENTION: CHONDROITIN SYNTHASE GENE AND METHODS OF MAKING AND USING 



ENTERED 



<130> FILE REFERENCE: 4605.003 

<140> CURRENT APPLICATION NUMBER: 09/842, 484A 
<141> CURRENT FILING DATE: 2001-04-25 
<150> PRIOR APPLICATION NUMBER: 60/199,538 
<151> PRIOR FILING DATE: 2000-04-25 
<160> NUMBER OF SEQ ID NOS : 7 
<170> SOFTWARE: Patentin version 3.1 
<210> SEQ ID NO: 1 
<211> LENGTH: 2979 
<212> TYPE: DNA 

<213> ORGANISM: Pasteurella multocida 
<4 00> SEQUENCE: 1 

ttataaactg attaaagaag gtaaacgatt caagcaaggt taatttttaa aggaaagaaa 60 

atgaatacat tatcacaagc aataaaagca tataacagca atgactatga attagcactc 120 

aaattatttg agaagtctgc tgaaacctac gggcgaaaaa tcgttgaatt ccaaattatc 180 

aaatgtaaag aaaaactctc gaccaattct tatgtaagtg aagataaaaa aaacagtgtt 240 

tgcgatagct cattagatat cgcaacacag ctcttacttt ccaacgtaaa aaaattaact 300 

ctatccgaat cagaaaaaaa cagtttaaaa aataaatgga aatctatcac tgggaaaaaa 360 

tcggagaacg cagaaatcag aaaggtggaa ctagtaccca aagattttcc taaagatctt 420 

gttcttgctc cattgccaga tcatgttaat gattttacat ggtacaaaaa tcgaaaaaaa 480 

agcttaggta taaagcctgt aaataagaat atcggtcttt ctattattat tcctacattt 540 

aatcgtagcc gtattttaga tataacgtta gcctgtttgg tcaatcagaa aacaaactac 600 

ccatttgaag tcgttgttgc agatgatggt agtaaggaaa acttacttac cattgtgcaa 660 

aaatacgaac aaaaacttga cataaagtat gtaagacaaa aagattatgg atatcaattg 720 

tgtgcagtca gaaacttagg tttacgtaca gcaaagtatg attttgtctc gattctagac 780 

tgcgatatgg caccacaaca attatgggtt cattcttatc ttacagaact attagaagac 840 

aatgatattg ttttaattgg acctagaaaa tatgtggata ctcataatat taccgcagaa 900 

caattcctta acgatccata tttaatagaa tcactacctg aaaccgctac aaataacaat 960 

ccttcgatta catcaaaagg aaatatatcg ttggattgga gattagaaca tttcaaaaaa 1020 

accgataatc tacgtctatg tgattctccg tttcgttatt ttgttgcggg taatgttgca 1080 

ttttctaaag aatggctaaa taaagtaggt tggttcgatg aagaatttaa tcattggggg 1140 

ggcgaagatg tagaatttgg ttacagatta tttgccaaag gctgtttttt cagagtaatt 1200 

gacggcggaa tggccatcca tcaagaacca cctggtaaag aaaatgaaac agaacgcgaa 1260 

gctggtaaaa gtattacgct taaaattgtg aaagaaaagg taccttacat ctatagaaag 1320 

cttttaccaa tagaagattc acatattcat agaatacctt tagtttctat ttatatcccc 1380 

gcttataact gtgcaaatta tattcaaaga tgtgtagata gtgctcttaa tcaaactgtt 1440 

gtcgatctcg aggtttgtat ttgtaacgat ggttcaacag ataatacctt agaagtgatc 1500 

aataagcttt atggtaataa tcctagggta cgcatcatgt ctaaaccaaa tggcggaata 1560 

gcctcagcat caaatgcagc cgtttctttt gctaaaggtt attacattgg gcagttagat 1620 

tcagatgatt atcttgagcc tgatgcagtt gaactgtgtt taaaagaatt tttaaaagat 1680 

aaaacgctag cttgtgttta taccactaat agaaacgtca atccggatgg tagcttaatc 1740 
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83 gctaatggtt acaattggcc agaattttca cgagaaaaac tcacaacggc tatgattgct 1800 

85 caccatttta gaatgtttac gattagagct tggcatttaa cggatggatt taacgaaaat 1860 

87 attgaaaacg ccgtggatta tgacatgttc cttaaactca gtgaagttgg aaaatttaaa 1920 

89 catcttaata aaatctgcta taaccgcgta ttacatggtg ataacacatc cattaagaaa 1980 

91 ctcggcattc aaaagaaaaa ccattttgtt gtagtcaatc agtcattaaa tagacaaggc 2040 

93 atcaattatt ataattatga caaatttgat gatttagatg aaagtagaaa gtatatcttc 2100 

95 aataaaaccg ctgaatatca agaagaaatg gatatgttaa aagatcttaa actcattcaa 2160 

97 aataaagatg ccaaaatcgc agtcagtatt ttctatccca atacattaaa cggcttagtg 2220 

99 aaaaaactaa acaatattat tgaatataat aaaaatatat tcgttattat tctacatgtt 2280 
101 gataagaatc atcttacacc agacatcaaa aaagaaatat tggctttcta tcataagcac 2340 
103 caagtgaata ttttactaaa taatgacatc tcatattaca cgagtaatag actaataaaa 2400 
105 actgaggcac atttaagtaa tattaataaa ttaagtcagt taaatctaaa ttgtgaatac 2460 
107 atcatttttg ataatcatga cagcctattc gttaaaaatg acagctatgc ttatatgaaa 2520 
109 aaatatgatg tcggcatgaa tttctcagca ttaacacatg attggatcga gaaaatcaat 2580 
111 gcgcatccac catttaaaaa gctgattaaa acctatttta atgacaatga cttaagaagt 2640 
113 atgaatgtga aaggggcatc acaaggtatg tttatgaagt atgcgctacc gcatgagctt 2700 
115 ctgacgatta ttaaagaagt catcacatcc tgccaatcaa ttgatagtgt gccagaatat 2760 
117 aacactgagg atatttggtt ccaatttgca cttttaatct tagaaaagaa aaccggccat 2820 
119 gtatttaata aaacatcgac cctgacttat atgccttggg aacgaaaatt acaatggaca 2880 
121 aatgaacaaa ttcaaagtgc aaaaaaaggc gaaaatatcc ccgttaacaa gttcattatt 2940 
123 aatagtataa cgctataaaa catttgcatt ttattaaaa 2979 

126 <210> SEQ ID NO: 2 

127 <211> LENGTH: 965 

128 <212> TYPE: PRT 

Pasteurella multocida 
2 

133 Met Asn Thr Leu Ser Gin Ala lie Lys Ala Tyr Asn Ser Asn Asp Tyr 

134 15 10 15 

137 Glu Leu Ala Leu Lys Leu Phe Glu Lys Ser Ala Glu Thr Tyr Gly Arg 



129 <213> ORGANISM: 
131 <400> SEQUENCE: 



138 



20 



25 30 

141 Lys lie Val Glu Phe Gin lie lie Lys Cys Lys Glu Lys Leu Ser Thr 

142 35 40 45 

14 5 Asn Ser Tyr Val Ser Glu Asp Lys Lys Asn Ser Val Cys Asp Ser Ser 
146 50 55 60 

14 9 Leu Asp lie Ala Thr Gin Leu Leu Leu Ser Asn Val Lys Lys Leu Thr 
150 65 70 75 80 

153 Leu Ser Glu Ser Glu Lys Asn Ser Leu Lys Asn Lys Trp Lys Ser lie 

154 85 90 95 

157 Thr Gly Lys Lys Ser Glu Asn Ala Glu lie Arg Lys Val Glu Leu Val 

158 100 105 110 

161 Pro Lys Asp Phe Pro Lys Asp Leu Val Leu Ala Pro Leu Pro Asp His 

162 115 120 125 

165 Val Asn Asp Phe Thr Trp Tyr Lys Asn Arg Lys Lys Ser Leu Gly lie 

166 130 135 140 

169 Lys Pro Val Asn Lys Asn lie Gly Leu Ser lie lie lie Pro Thr Phe 

170 145 150 155 160 

173 Asn Arg Ser Arg lie Leu Asp lie Thr Leu Ala Cys Leu Val Asn Gin 

174 165 170 175 

177 Lys Thr Asn Tyr Pro Phe Glu Val Val Val Ala Asp Asp Gly Ser Lys 
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178 








180 










185 










190 






181 


Glu 


Asn 


Leu 


Leu 


Thr 


He 


Val 


Gin 


Lys 


Tyr 


Glu 


Gin 


Lys 


Leu 


Asp 


He 


182 






195 










200 










205 








185 


Lys 


Tyr 


Val 


Arg 


Gin 


Lys 


Asp 


Tyr 


Gly 


Tyr 


Gin 


Leu 


Cys 


Ala 


Val 


Arg 


186 




210 










215 










o o r\ 

220 










189 


Asn 


Leu 


Gly 


Leu 


Arg 


Thr 


Ala 


Lys 


Tyr 


Asp 


Phe 


Val 


Ser 


He 


Leu 


Asp 


190 


225 










230 










235 










24 0 


193 


Cys 


Asp 


Met 


Ala 


Pro 


Gin 


Gin 


Leu 


Trp 


Val 


His 


Ser 


Tyr 


Leu 


Thr 


Glu 


194 










245 










250 










255 




197 


Leu 


Leu 


Glu 


Asp 


Asn 


Asp 


He 


Val 


Leu 


He 


Gly 


Pro 


Arg 


Lys 


Tyr 


Val 


198 








260 










265 










270 






201 


Asp 


Thr 


His 


Asn 


He 


Thr 


Ala 


Glu 


Gin 


Phe 


Leu 


Asn 


Asp 


Pro 


Tyr 


Leu 


202 






275 










280 










285 








205 


He 


Glu 


Ser 


Leu 


Pro 


Glu 


Thr 


Ala 


Thr 


Asn 


Asn 


Asn 


Pro 


Ser 


He 


Thr 


206 




290 










295 










300 










209 


Ser 


Lys 


Gly 


Asn 


He 


Ser 


Leu 


Asp 


Trp 


Arg 


Leu 


Glu 


His 


Phe 


Lys 


Lys 


210 


305 










310 










315 










320 


213 


Thr 


Asp 


Asn 


Leu 


Arg 


Leu 


Cys 


Asp 


Ser 


Pro 


Phe 


Arg 


Tyr 


Phe 


Val 


Ala 


214 










325 










330 










335 




217 


Gly Asn 


Val 


Ala 


Phe 


Ser 


Lys 


Glu 


Trp 


Leu 


Asn 


Lys 


Val 


Gly 


Trp 


Phe 


218 








340 










345 










350 






221 


Asp 


Glu 


Glu 


Phe 


Asn 


His 


Trp 


Gly 


Gly 


Glu 


Asp 


Val 


Glu 


Phe 


Gly 


Tyr 


222 






355 










360 










365 








225 


Arg 


Leu 


Phe 


Ala 


Lys 


Gly 


Cys 


Phe 


Phe 


Arg 


Val 


He 


Asp 


Gly 


Gly 


Met 


226 




370 










375 










380 










229 


Ala 


He 


His 


Gin 


Glu 


Pro 


Pro 


Gly 


Lys 


Glu 


Asn 


Glu 


Thr 


Glu 


Arg 


Glu 


230 


385 










390 










395 










400 


233 


Ala 


Gly 


Lys 


Ser 


He 


Thr 


Leu 


Lys 


He 


Val' 


Lys 


Glu 


Lys 


Val 


Pro 


Tyr 


234 










405 










410 










415 




237 


He 


Tyr 


Arg 


Lys 


Leu 


Leu 


Pro 


He 


Glu 


Asp 


Ser 


His 


He 


His 


Arg 


He 


238 








420 










425 










4 30 






241 


Pro 


Leu 


Val 


Ser 


He 


Tyr 


He 


Pro 


Ala 


Tyr 


Asn 


Cys 


Ala 


Asn 


Tyr 


He 


242 






435 










440 










445 








245 


Gin 


Arg 


Cys 


Val 


Asp 


Ser 


Ala 


Leu 


Asn 


Gin 


Thr 


Val 


Val 


Asp 


Leu 


Glu 


24 6 




450 










455 










4 60 










249 


Val 


Cys 


He 


Cys 


Asn 


Asp 


Gly 


Ser 


Thr 


Asp 


Asn 


Thr 


Leu 


Glu 


Val 


He 


250 


465 










4 70 










4 75 










480 


253 


Asn 


Lys 


Leu 


Tyr 


Gly 


Asn 


Asn 


Pro 


Arg 


Val 


Arg 


He 


Met 


Ser 


Lys 


Pro 


254 










485 










4 90 










495 




257 


Asn 


Gly 


Gly 


He 


Ala 


Ser 


Ala 


Ser 


Asn 


Ala 


Ala 


Val 


Ser 


Phe 


Ala 


Lys 


258 








500 










505 










510 






261 


Gly 


Tyr 


Tyr 


He 


Gly 


Gin 


Leu 


Asp 


Ser 


Asp 


Asp 


Tyr 


Leu 


Glu 


Pro 


Asp 


262 






515 










520 










525 








^265 


Ala 


Val 


Glu 


Leu 


Cys 


Leu 


Lys 


Glu 


Phe 


Leu 


Lys 


Asp 


Lys 


Thr 


Leu 


Ala 


266 




530 










535 










540 










269 


Cys 


Val 


Tyr 


Thr 


Thr 


Asn 


Arg 


Asn 


Val 


Asn 


Pro 


Asp 


Gly 


Ser 


Leu 


He 


270 


545 










550 










555 










560 


273 


Ala 


Asn 


Gly 


Tyr 


Asn 


Trp 


Pro 


Glu 


Phe 


Ser 


Arg 


Glu 


Lys 


Leu 


Thr 


Thr 


274 










565 










570 










575 
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277 


Ala 


Met 


He 


Ala 


His 


His 


Phe 


Arg 


278 








580 










281 


Leu 


Thr 


Asp 


Gly 


Phe 


Asn 


Glu 


Asn 


282 






595 










600 


285 


Met 


Phe 


Leu 


Lys 


Leu 


Ser 


Glu 


Val 


286 




610 










615 




289 


lie 


Cys 


Tyr 


Asn 


Arg 


Val 


Leu 


His 


290 


625 










630 






293 


Leu 


Gly 


He 


Gin 


Lys 


Lys 


Asn 


His 


294 










645 








297 


Asn 


Arg 


Gin 


Gly 


He 


Asn 


Tyr 


Tyr 


298 








660 










301 


Asp 


Glu 


Ser 


Arg 


Lys 


Tyr 


He 


Phe 


302 






675 










680 


305 


Glu 


Met 


Asp 


Met 


Leu 


Lys 


Asp 


Leu 


306 




690 










695 




309 


Lys 


He 


Ala 


Val 


Ser 


He 


Phe 


Tyr 


310 


705 










710 






313 


Lys 


Lys 


Leu 


Asn 


Asn 


He 


He 


Glu 


314 










725 








317 


He 


Leu 


His 


Val 


Asp 


Lys 


Asn 


His 


318 








740 










321 


He 


Leu 


Ala 


Phe 


Tyr 


His 


Lys 


His 


322 






755 










760 


325 


Asp 


He 


Ser 


Tyr 


Tyr 


Thr 


Ser 


Asn 


326 




770 










775 




329 


Leu 


Ser 


Asn 


He 


Asn 


Lys 


Leu 


Ser 


330 


785 










790 






333 


He 


He 


Phe 


Asp 


Asn 


His 


Asp 


Ser 


334 










805 








337 


Ala 


Tyr 


Met 


Lys 


Lys 


Tyr 


Asp 


Val 


338 








820 










341 


His 


Asp 


Trp 


He 


Glu 


Lys 


He 


Asn 


342 






835 










840 


345 


He 


Lys 


Thr 


Tyr 


Phe 


Asn 


Asp 


Asn 


346 




850 










855 




349 


Gly Ala 


Ser 


Gin 


Gly 


Met 


Phe 


Met 


350 


865 










870 






353 


Leu 


Thr 


He 


He 


Lys 


Glu 


Val 


He 


354 










885 








357 


Val 


Pro 


Glu 


Tyr 


Asn 


Thr 


Glu 


Asp 


358 








900 










361 


He 


Leu 


Glu 


Lys 


Lys 


Thr 


Gly 


His 


362 






915 










920 


365 


Thr 


Tyr 


Met 


Pro 


Trp 


Glu 


Arg 


Lys 


366 




930 










935 




369 


Gin 


Ser 


Ala 


Lys 


Lys 


Gly 


Glu 


Asn 


370 


945 










950 






373 


Asn 


Ser 


He 


Thr 


Leu 









Met 


Phe 


Thr 


He 


Arg 


Ala 


Trp 


His 


585 










590 






He 


Glu 


Asn 


Ala 


Val 


Asp 


Tyr 


Asp 










605 








Gly 


Lys 


Phe 


Lys 


His 


Leu 


Asn 


Lys 








620 










Gly Asp Asn 


Thr 


Ser 


He 


Lys 


Lys 






635 










640 


Phe 


Val 


Val 


Val 


Asn 


Gin 


Ser 


Leu 




650 










655 




Asn 


Tyr 


Asp 


Lys 


Phe 


Asp 


Asp 


Leu 


665 










670 






Asn 


Lys 


Thr 


Ala 


Glu 


Tyr 


Gin 


Glu 










685 








Lys 


Leu 


He 


Gin 


Asn 


Lys 


Asp 


Ala 








700 










Pro 


Asn 


Thr 


Leu 


Asn 


Gly 


Leu 


Val 






715 










720 


Tyr 


Asn 


Lys 


Asn 


He 


Phe 


Val 


He 




730 










735 




Leu 


Thr 


Pro 


Asp 


He 


Lys 


Lys 


Glu 


745 










750 






Gin 


Val 


Asn 


He 


Leu 


Leu 


Asn 


Asn 










765 








Arg 


Leu 


He 


Lys 


Thr 


Glu 


Ala 


His 








780 










Gin 


Leu 


Asn 


Leu 


Asn 


Cys 


Glu 


Tyr 






795 










800 


Leu 


Phe 


Val 


Lys 


Asn 


Asp 


Ser 


Tyr 




810 










815 




Gly 


Met 


Asn 


Phe 


Ser 


Ala 


Leu 


Thr 


825 










830 






Ala 


His 


Pro 


Pro 


Phe 


Lys 


Lys 


Leu 










845 








Asp 


Leu 


Arg 


Ser 


Met 


Asn 


Val 


Lys 








860 










Lys 


Tyr 


Ala 


Leu 


Pro 


His 


Glu 


Leu 






875 










880 


Thr 


Ser 


Cys 


Gin 


Ser 


He 


Asp 


Ser 




890 










895 




He 


Trp 


Phe 


Gin 


Phe 


Ala 


Leu 


Leu 


905 










910 






Val 


Phe 


Asn 


Lys 


Thr 


Ser 


Thr 


Leu 










925 








Leu 


Gin 


Trp 


Thr 


Asn 


Glu 


Gin 


He 








940 










He 


Pro 


Val 


Asn 


Lys 


Phe 


He 


He 






955 










960 
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374 965 

377 <210> SEQ ID NO: 3 

378 <211> LENGTH: 2979 

379 <212> TYPE: DNA 

380 <213> ORGANISM: Pasteurella multocida 

382 <400> SEQUENCE: 3 

383 ttataaactg attaaagaag gtaaacgatt caagcaaggt taatttttaa aggaaagaaa 60 
385 atgaatacat tatcacaagc aataaaagca tataacagca atgactatga attagcactc 120 
387 aaattatttg agaagtctgc tgaaacctac gggcgaaaaa tcgttgaatt ccaaattatc 180 
389 aaatgtaaag aaaaactctc gaccaattct tatgtaagtg aagataaaaa aaacagtgtt 240 
391 tgcgatagct cattagatat cgcaacacag ctcttacttt ccaacgtaaa aaaattaact 300 
393 ctatccgaat cagaaaaaaa cagtttaaaa aataaatgga aatctatcac tgggaaaaaa 360 
395 tcggagaacg cagaaatcag aaaggtggaa ctagtaccca aagattttcc taaagatctt 420 
397 gttcttgctc cattgccaga tcatgttaat gattttacat ggtacaaaaa tcgaaaaaaa 480 
399 agcttaggta taaagcctgt aaataagaat atcggtcttt ctattattat tcctacattt 540 
401 aatcgtagcc gtattttaga tataacgtta gcctgtttgg tcaatcagaa aacaaactac 600 
403 ccatttgaag tcgttgttgc agatgatggt agtaaggaaa acttacttac cattgtgcaa 660 
405 aaatacgaac aaaaacttga cataaagtat gtaagacaaa aagattatgg atatcaattg 720 
407 tgtgcagtca gaaacttagg tttacgtaca gcaaagtatg attttgtctc gattctagac 780 
409 tgcgatatgg caccacaaca attatgggtt cattcttatc ttacagaact attagaagac 840 
411 aatgatattg ttttaattgg acctagaaaa tatgtggata ctcataatat taccgcagaa 900 
413 caattcctta acgatccata tttaatagaa tcactacctg aaaccgctac aaataacaat 960 
415 ccttcgatta catcaaaagg aaatatatcg ttggattgga gattagaaca tttcaaaaaa 1020 
417 accgataatc tacgtctatg tgattctccg tttcgttatt ttagttgcgg taatgttgca 1080 
419 ttttctaaag aatggctaaa taaagtaggt tggttcgatg aagaatttaa tcattggggg 1140 
421 ggcgaagatg tagaatttgg ttacagatta tttgccaaag gctgtttttt cagagtaatt 1200 
423 gacggcggaa tggcatacca tcaagaacca cctggtaaag aaaatgaaac agaccgcgaa 1260 
425 gctggtaaaa gtattacgct taaaattgtg aaagaaaagg taccttacat ctatagaaag 1320 
427 cttttaccaa tagaagattc acatattcat agaatacctt tagtttctat ttatatcccc 1380 
429 gcttataact gtgcaaatta tattcaaaga tgtgtagata gtgctcttaa tcaaactgtt 1440 
431 gtcgatctcg aggtttgtat ttgtaacgat ggttcaacag ataatacctt agaagtgatc 1500 
433 aataagcttt atggtaataa tcctagggta cgcatcatgt ctaaaccaaa tggcggaata 1560 
435 gcctcagcat caaatgcagc cgtttctttt gctaaaggtt attacattgg gcagttagat 1620 
437 tcagatgatt atcttgagcc tgatgcagtt gaactgtgtt taaaagaatt tttaaaagat 1680 
439 aaaacgctag cttgtgttta taccactaat agaaacgtca atccggatgg tagcttaatc 1740 
441 gctaatggtt acaattggcc agaattttca cgagaaaaac tcacaacggc tatgattgct 1800 
443 caccatttta gaatgtttac gattagagct tggcatttaa cggatggatt taacgaaaat 1860 
445 attgaaaacg ccgtggatta tgacatgttc cttaaactca gtgaagttgg aaaatttaaa 1920 
447 catcttaata aaatctgcta taaccgcgta ttacatggtg ataacacatc cattaagaaa 1980 
449 ctcggcattc aaaagaaaaa ccattttgtt gtagtcaatc agtcattaaa tagacaaggc 2040 
451 atcaattatt ataattatga caaatttgat gatttagatg aaagtagaaa gtatatcttc 2100 
453 aataaaaccg ctgaatatca agaagaaatg gatattttaa aagatcttaa actcattcaa 2160 
455 aataaagatg ccaaaatcgc agtcagtatt ttctatccca atacattaaa cggcttagtg 2220 
457 aaaaaactaa acaatattat tgaatataat aaaaatatat tcgttattat tctacatgtt 2280 
459 gataagaatc atcttacacc agacatcaaa aaagaaatat tggctttcta tcataagcac 2340 
461 caagtgaata ttttactaaa taatgacatc tcatattaca cgagtaatag actaataaaa 2400 
463 actgaggcac atttaagtaa tattaataaa ttaagtcagt taaatctaaa ttgtgaatac 2460 
465 atcatttttg ataatcatga cagcctattc gttaaaaatg acagctatgc ttatatgaaa 2520 
467 aaatatgatg tcggcatgaa tttctcagca ttaacacatg attggatcga gaaaatcaat 2580 
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